This paper examines PPP parity theory with data for Macedonia. We test the empirical consensus in this literature that real exchange rates tend towards PPP in the very long run, also we use co-integration Engle-Granger method and error correction mechanism. The hypothesis we test that PPP theory holds in long run in the case of Macedonia, and this hypothesis is proven to be true.
Introduction
The theory of purchasing power parity (PPP) constitutes one of the basic elements of exchange rate determination.In the case of absolute PPP the exchange rate equals the relative price levels between the countries, whereas in the case of relative PPP the exchange rate movement equals the difference between the relative price level shifts (Boršič,Beko, Kavkler,).
The purchasing power parity theory uses long run equilibrium exchange rate of two currencies to equalize their purchasing power. This theory is developed by Gustav Kassel in 1920, and it is based on the law of one price. This theory states that commodity in two different locations should have same price, regardless of the locations (Zheng, 2009 ). While few economists take PPP seriously as short-term proposition, they believe in purchasing power parity as an anchor for long run exchange rate (Rogof, 1996) . Empirical literature in this field has established consensus on a few facts. First, real exchange rates (nominal adjusted for inflation) tend towards purchasing power parity in the long run. This is the hypothesis we set here and we are going to test later with Macedonian data. Second, short run deviations from purchasing power parity are large and volatile. Balasa Samuelson effect also is one of the most well known channels through which real convergence leads to higher inflation rates.
According to this concept, higher productivity growth in the sector of tradable goods, contrary to non-tradable goods sector of one country, will lead to positive inflatory differential and will lead to real appreciation-through the price growth of non-tradable goods on the market (Bogoev,2008) .Following relative PPP, the movements in nominal exchange rates are expected to compensate for price level shifts. So, the real exchange rate should be constant over long-run and their time series should be stationary (Parikh and Wakerly 2000). This is part or a whole second hypothesis that we are testing here. Real exchange rates are calculated from nominal using CPI's: RE t = E t (P t */ P t ) where RE t stands for the real exchange rate, E t is the price of a foreign currency in units of the domestic currency, and P t * and P t represent the foreign price index and the domestic price index(Boršič,Beko, Kavkler, ).If we take logarithms of both sides we get Log (RE t ) =Log( E t )+Log(P t * )-Log(P t )
With the log-log arrangement of the equation we can estimate the elasticities, while with first difference the relative growth of the variables. On the next graph it is plotted natural logarithm of exchange rate variable.
Relative instability of the exchange rate movements in transitional countries (Macedonia is in this group of countries) is in the literature explained by inherited macroeconomic imbalances in transition countries, mixed performance of chosen exchange rate arrangements, and the process of catching up with developed economies(Egert, et al 2006).As in neo-keynesian tradition exchange rate is one of the transmissions channels in the economy through which monetary policy can influence the inflation in the economy and the output gap (Besimi, 2006) . Purchasing power parity (PPP) adjusted for the Balassa-Samuelson (BS) effect is expected to hold in the long-run in a small and open economy (Besimi, 2006 In our analysis we use PPP one country's relative price / US price level and CPI indices, trade as percentage to GDP and Exchange rate (local currency relative to US dollar), and the first difference of the logarithms of these series approximates their growth rates.
Testing for unit roots
Graphic tests showed that LNPPP and DLNPPP are non-stationary; also ADF test showed that we cannot reject the null hypothesis of unit root, also LER and DLER are non-stationary and we cannot reject the null hypothesis of unit root. We use DF test because it has highest info criteria. Error correction mechanism 4 The short run relationship between variables is captured by the coefficient of the independent variable, whereas the adjustment toward the long run equilibrium is given by the coefficients of the EC mechanism (Harris, Sollis, 2003) . ECM use second differences of these variables as they appear to be stationary. This model suggests that on average 51,5% of the departure of ER from its equilibrium level will be offset in the next period. In summary model provides some evidence of long run PPP.
and trade % GDP.
Appendices Appendix 1 PPP
Purchasing power parity conversion factor is the number of units of a country's currency required to buy the same amounts of goods and services in the domestic market as U.S. dollar would buy in the United States. This conversion factor is for GDP.
ER-
Official exchange rate refers to the exchange rate determined by national authorities or to the rate determined in the legally sanctioned exchange market. It is calculated as an annual average based on monthly averages (local currency units relative to the U.S. dollar
DLER

First difference of the natural logarithm of the exchange rate
DLPPP
First difference of the natural logarithm of Purchasing power parity DDLER Second difference of the natural logarithm of the exchange rate
DDLPP
Second of the natural logarithm of Purchasing power parity
Appendix 2 Unit root testing
Unit root testing for LPPP and DLPPP and DDLPPP
Unit root tests for variable LPPP
The Dickey-Fuller regressions include an intercept but not a trend ******************************************************************************* 15 observations used in the estimation of all ADF regressions.
Sample period from 1997 to 2011 ******************************************************************************* ******************************************************************************* The Dickey-Fuller regressions include an intercept and a linear trend ******************************************************************************* 15 observations used in the estimation of all ADF regressions.
Sample period from 1997 to 2011 ******************************************************************************* ******************************************************************************* The Dickey-Fuller regressions include an intercept but not a trend ******************************************************************************* 14 observations used in the estimation of all ADF regressions.
Sample period from 1998 to 2011 ******************************************************************************* ******************************************************************************* The Dickey-Fuller regressions include an intercept and a linear trend ******************************************************************************* 14 observations used in the estimation of all ADF regressions.
Sample period from 1998 to 2011 ******************************************************************************* ******************************************************************************* The Dickey-Fuller regressions include an intercept but not a trend ******************************************************************************* Sample period from 1999 to 2011 ******************************************************************************* ******************************************************************************* The Dickey-Fuller regressions include an intercept and a linear trend ******************************************************************************* 13 observations used in the estimation of all ADF regressions.
Sample period from 1999 to 2011 ******************************************************************************* ******************************************************************************* Examining the level of integration of ER Unit root tests for residuals ******************************************************************************* Based on OLS regression of DLER on:
C DLPPP 14 observations used for estimation from 1996 to 2009 ******************************************************************************* ******************************************************************************* 
